Purification of a specific repressor of ferritin mRNA translation from rabbit liver.
The synthesis of ferritin is regulated at the translation level in coordination with iron availability. Under conditions of low iron, translation of ferritin mRNA is repressed and the majority of ferritin mRNA is non-polysomal. Upon an increase in iron, translation of ferritin mRNA is derepressed resulting in as much as a 50-100-fold increase in the rate of ferritin synthesis. This regulation is mediated at least in part by a specific translational repressor which binds to a conserved sequence, the iron responsive element, located in the 5'-untranslated region of ferritin mRNA. In this communication we report the purification of such a repressor from rabbit liver. This repressor, which we call the "ferritin repressor protein," has an apparent molecular mass of 90 kDa when analyzed by gel filtration chromatography. It inhibits translation of ferritin mRNA in a highly specific fashion when added to a wheat germ lysate programmed with liver poly(A+) mRNA. In addition, it binds specifically to sequences contained within the first 92 nucleotides of ferritin mRNA, most likely the iron responsive element. Analysis of highly purified repressor by sodium dodecyl sulfate-polyacrylamide gel electrophoresis shows that it is composed primarily of a single polypeptide of approximately 90 kDa. Elution of this 90-kDa polypeptide from a sodium dodecyl sulfate gel followed by renaturation and analysis for repressor activity shows that it both binds to the 5'-untranslated region of ferritin mRNA and represses its translation in vitro.